The severity of the impacts of pathogens on hosts may be driven by environmental 11 factors like resource availability that create tradeoffs on energetic demands for immune 12 responses and basal metabolic activity within the host. These responses can vary among species 13 from sublethal to lethal effects, which can have consequences for the host population trajectories 14 within a community. Chytridiomycosis, caused by the pathogen Batrachochytrium dendrobatidis 15 (or Bd), has been associated with global amphibian population declines. However, it also occurs 16 in populations without appearing to cause mass mortality; the effect of Bd in these situations is 17 not well understood and environmental factors like food abundance that impact host conditions 18 could play an important role in the magnitude of the pathogen's impact. In the present study, we 
INTRODUCTION 37
Interspecific variation in the responses of hosts to infectious pathogens can drive hostdiffered among species; however, all three studies were concluded at the same date on (2 128 September 2014). This resulted in the terrestrial, post-metamorphosis portion of the experiment 129 lasting 10 weeks for American toads, 8 weeks for northern leopard frogs, and 4 weeks for 130
Blanchard's cricket frogs. 131
Experimental Design 132
In the terrestrial portion of the experiment, we manipulated exposure to Bd (present, 133 absent) and food abundance (low, high) with 20 replicates of each treatment for American toads, 134 northern leopard frogs, and Blanchard's cricket frogs for a total of 80 experimental units per 135 species. Treatments were assigned randomly to individual frogs within a species so that the 136 experimental unit was the individual frog. 137
We exposed post-metamorphic anurans to Bd for 12 hr on 26 June 2014 for American 138 toads, 9 July 2014 for northern leopard frogs, 6 August 2014 for Blanchard's cricket frogs. To 139 expose anurans to Bd, we placed individuals in ventilated plastic petri dishes with 8 mL 140 dechlorinated water and 1 mL of the assigned treatment solution (see below). After 12 hr, frogs 141 were returned to their assigned terrarium. We cultured Bd (isolate JEL 213 isolated from Rana 142 muscosa in the Sierra Nevada [USA], obtained from J. Longcore, University of Maine, Orno, 143 zoospores/mL. To test for initial Bd infection, two weeks after Bd exposure, we euthanized ten 150 anurans of each species that had been exposed to Bd (five fed on a high food diet, five fed on a 151 low food diet) using a 1% solution of MS-222 (tricaine methanesulfonate), stored them in 152 ethanol, and sent swabs of their bodies to the Amphibian Disease Lab at the San Diego Zoo for 153 qPCR testing for the presence of Bd. 154
Frogs were fed calcium-dusted crickets in the terrestrial portion of the experiment three 155 times per week. We manipulated feeding regime at two levels: low and high. Anurans in the low-156 feeding treatment received amount of crickets approximately equal to 2% of their mean body 157 mass before Bd exposure. Each week that the frogs in the low-food abundance consumed all the 158 crickets presented, we increased the amount of food by either one or two crickets or a cricket size 159 class (0.3175 cm, 0.635 cm, and 1.27 cm). The high-food abundance was always three times as 160 many crickets as the low treatment. High-food abundances were essentially ad libitum because 161 uneaten crickets were not removed from containers. We observed survival daily, and individual 162 frogs were weighed weekly to measure growth. 163
Statistical Analyses 164
We tested for the effects of food abundance, Bd exposure, and the interaction of these 165 treatments on American toad and Blanchard's cricket frog survival using logistic regression. 166
All northern leopard frogs survived the course of the experiment indicating that food abundance, 167
Bd exposure, and the interaction of these treatments did not impact survival. We used repeated-168 measures analysis of variance (ANOVA) to determine the effects of food abundance, Bd 169 exposure, and the interaction of these treatments on log-transformed mass of northern leopard 170 frogs and cricket frogs over the course of the experiment. We used repeated-measures ANOVA 171 to test for the effects of food abundance and Bd exposures on log-transformed mass of Americantoads; the interaction of food abundance and Bd exposure was not included in the statistical 173 model because of low survival of American toads, which led to missing cells. To assess the 174 effects of treatments on size of individuals over the course of the experiment, we used an 175 ANOVA to test for the effects of food abundance, Bd exposure, and the interaction of these 176 treatments on change in mass (final mass -initial mass [before Bd exposure]) of northern 177 leopard frogs and cricket frogs. We used an ANOVA to test for the effects of food abundance 178
and Bd exposure on change in mass (final mass -initial mass [before Bd exposure]) of American 179 toads; the interaction of food abundance and Bd exposure was not included in the statistical 180 model because of low survival of American toads that led to missing cells. All analyses were 181 completed using SAS 9.2 (SAS Institute, Inc., Cary, North Carolina). ANOVAs were constructed 182 using generalized linear models (PROC GLM) with a Gaussian distribution, and results were 183 evaluated using Type III error with α = 0.05. Logistic regressions (PROC LOGISTIC) were built 184 with a binary distribution and a logit link function, and results were evaluated using Type III 185 analyses of effects with α = 0.05. 186
Population Model 187
To consider the influence of Bd and food abundance on host population growth, we built 188 We calculated λ, the finite rate of increase of population growth, at stable age distribution 230 for 2000 matrices that we generated by drawing randomly from a log-normal distribution of 231 clutch sizes and β-distributions for all other vital rates. These distributions were built with 2000 232 observations using means and standard deviations in Table 1 
Manipulating Food Resources and Bd Exposure 243
Northern leopard frog (1.00 ± 0) and Blanchard's cricket frog (0.98 ± 0.018) survival was 244 not influenced by treatments or their interactions (mean survival ± standard error) ( Table 2) . 245
Food abundance and Bd exposure, but not the interaction of the two treatments influenced 246
American toad survival over 70 days (Table 2) . While American toads exposed to Bd 247 experienced reduced survival, American toads fed more food had a greater chance of survival in 248 both the Bd-exposed and unexposed treatments (Figure 1) . 249
High food abundance significantly increased the mass of American toads, northern 250 leopard frogs, and Blanchard's cricket frogs over time (Table 3 ; Figure 2 ). Northern leopard frog 251 mass over time was also influenced by Bd exposure (Table 3) with lower mean mass of northern 252 leopard frogs exposed to Bd compared to the controls (Figure 2b ). There was no effect of Bd or 253 the interaction of Bd and food abundance on mass of American toads or cricket frogs over the 254 course of the experiments (Table 3) . 255
Similarly, high food abundance significantly increased the amount of mass gained in 256 (Table 3 ); Blanchard's cricket frogs exposed to Bd gained less mass over the course of the 259 experiment compared the control (Figure 3c) . 260
Population Model 261
Bd exposure, represented as decreases in metamorph survival, decreased the finite rate of 262 population growth λ over low and high food abundance, with the lowest population growth 263 occurring under conditions of low food abundance and Bd exposure (Figure 4) . The mean 264 estimate of λ was 1.01 and 0.98 in the models that represented no Bd exposure under conditions 265 high and low food abundance respectively. When we represented Bd exposure by reducing 266 metamorph survival by 72% and 94% under conditions of high and low food abundance, the 267 mean estimate of λ decreased by 14% and 21%, respectively, relative to the model of no Bd 268 exposure and high food abundance (Figure 4) . 269
Sensitivity analysis on the annual projection matrix representing populations of American 270 toads not exposed to Bd and under conditions of high food abundance, showed that λ was most 271 sensitive to changes in survival from the juvenile to adult stage followed closely by the pre-272 juvenile (embryo, larva, metamorph) to juvenile stage relative to the other matrix elements 273 (Table 4) . For the three other annual projection matrices representing no Bd exposure under low 274 food abundance and Bd exposure under low or high food abundance, sensitivity analyses support 275 that changes in the transition probability of pre-juveniles to juveniles would cause the biggest 276 changes in λ (Table 4) . Across the four projection matrices, elasticity analyses showed λ was 277 most elastic to changes in adult survival. Small proportional changes in this transition element 278 relative to the other elements would have the greatest impact on λ. Blanchard's cricket frogs, low food abundance and Bd exposure resulted in reductions in growth, 296 with differences in food abundance accounting for a greater effect compared to Bd exposure. 297
Together, these results suggest that American toads are more susceptible to the effects of Bd in 298 the post-metamorphic life stage, while northern leopard frogs and cricket frogs may be more 299 susceptible to low food availability. 300
While the effects of pathogens on hosts can vary across species, there may be 301 environmental conditions that increase these negative effects on host health for both tolerant and 302 susceptible hosts. Our results demonstrate that Bd exposure and low food abundance most 2012). Across species, larger hosts were better able to sustain exposure of Bd as evidenced by 313 reduced impacts of Bd on survival or growth. Likely, these animals were better able to mount an 314 immune response because of increased availability of energetic reserves, decreasing the impacts 315 of Bd exposure. Our results support that host body size may be a predictor for the ability of hosts 316 to respond to infectious pathogens and suggests that environmental conditions that reduce host 317 condition like increased competition, drought, and pond drying anticipated with global climate 318 change could increase the consequences of pathogens for hosts. These environmental conditions 319 that result in reductions in prey availability may increase the effects of pathogenic exposures 320 through changes in host condition with implications for host-pathogen interactions in this 321 system. 322
While the impacts of Bd on temperate populations of amphibians in the Midwestern 323
United States are generally unknown, because more research focus is given to areas in which 324 mass mortality events have been sudden and widespread, our results indicate that increased 325 mortality rates and decreased growth of hosts caused by pathogenic exposures under suboptimalconditions may influence population trajectories for these species within a community. American 327 toads, northern leopard frogs, and Blanchard's cricket frogs can use the same ponds for breeding 328 and be present at ponds concurrently; combined with our research results, we propose that Bd 329 may impact amphibian communities in subtle, but potentially dramatic ways over time through 330 impacts on reduced fitness and recruitment. American toads may be especially vulnerable to 331 competition by these more tolerant species under conditions of low food abundance. Population 332 models of American toads show that decreases in metamorph survival may lead to negative 333 impacts on population growth rates via reduced recruitment with the lowest population growth 334 rates occurring when toads are exposed to Bd under conditions of low food abundance. 
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